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A B S T R A C T Cholesterol balance studies were carried out twice in a young male patient with homozygous familial hypercholesterolemia. At 3 yr was also studied for comparison with the second study in our patient. Cholesterol balance and bile acid outputs in the normal child were 11.5 and 3.3 mg/kg per d, respectively. Thus, in comparison with the normal child, the patient with homozygous familial hypercholesterolemia had a marked increase in synthesis of cholesterol and bile acids. Although synthesis ofbile acids was high in this patient, the fraction of newly synthesized cholesterol converted into bile acids (40-56%) was in the normal range; this suggests that the enhanced output of bile acids was secondary to an increased synthesis of cholesterol and not to malabsorption of bile acids, which likely would have produced a higher fractional conversion. Although our patient has been studied at a younger age than any reported in the literature, two similar children 5 and 6 yr of age were also observed to have elevated cholesterol synthesis. This Diets. R.L. was studied on the General Clinical Research Center of Washington University twice, once for a week when he was 13 mo of age, and again for 28 d at 3 yr. On the first occasion, he was given a mixed solid-food and formula diet that contained 784 kcal (23% fat); it also had 22 mg cholesterol and 111 mg 8-sitosterol/d. At the next study, he received a solid food and formula diet that contained -31% of calories as fat in the form of lard. 53% of calories were from solid food that included canned fruit, cereal, skim milk, toast, apple sauce, egg white, lard, and potato; the remaining 47% ofcalories consisted of formula containing lard, dry skim milk powder, dextromaltose, and Nestle's Quik (Nestle Co., White Plains, N. Y.). Daily caloric intake averaged 1411 kcal, and cholesterol intake was 53 mg. The weight did not change throughout the study.
Subject A.S. was studied in the home ofone Dr. Schwartz; he was given a diet that closely matched that of R.L. Analysis of daily portions of this diet revealed 28 mg of cholesterol.
Analytic techniques. Plasma lipids and lipoproteins were measured by standard methods (8) . Cholesterol balance studies were carried out as before (9) . In the first study on R.L., ,8-sitosterol was used alone as a flow marker; his stools were collected daily for 7 d and pooled into a single sample. In the other studies on R.L. and A.S., /3-sitosterol (110 mg bid plus small amounts of dietary intake) was used to correct for neutral steroid losses, and chromic oxide (60 mg bid) was used as a fecal flow marker. Stools were collected on patient R.L. for 24 d after a 4-d equilibration period and for 7 d on A.S. after equilibration. Stools were combined into 3-d pools for R.L. and were analyzed daily for A.S. They were analyzed for neutral and acidic steroids. [5] [6] [7] [8] [9] [10] [11] [12] ). They also found total cholesterol synthesis in a normal 5-yr-old child to be 11.7 mg/kgld (12) . The finding that normal children have similar production rates for bile acids has been corroborated by Weber et al. (13) . Therefore, after reviewing available data, it would appear that the HFH patient of this study had a marked increase in synthesis of' cholesterol and bile acids. (13-16 yr) with the same disease were found to have only slightly increased production. In unpublished investigations on young patients with HFH, Bilheimer3 reports that a 5-yr-old also had a marked increase in synthesis of cholesterol and bile acids, but a 6-yr-old had a normal production ofboth. Martin and Nestel (12) have also found a normal synthesis of cholesterol and bile acids in a 5-yr-old HFH patient. Therefore, although all children with HFH do not have an overproduction of cholesterol, at least five patients have been identified who do. In most instances, the overproducers have been younger subjects suggesting that while HFH patients can have an overproduction of cholesterol early in life, their synthetic rates may later decline towards normal.
RESULTS
Inappropriately high production of cholesterol in R.L. could have been caused by a deficiency or defect in cellsurface LDL receptors leading to enhanced intracellular synthesis of cholesterol (1) . Obviously, sequential studies are needed to determine whether cholesterol synthesis would decrease progressively over the years in patients with HFH, but we might speculate that despite a marked reduction or absence of specific LDL receptors intracellular cholesterol content may gradually increase either by uptake from nonspecific pathways of LDL degradation or by increased intr4cellular synthesis. In essence, older homozygotes should have had time to accumulate more intracellular cholesterol to suppress synthesis than younger ones.
Our study does not reveal whether excess cholesterol produced in young patients with HFH is derived from the liver or peripheral tissues. Either source, or both, are possible and could reflect defective receptormediated uptake of LDL. A possible clinical importance of our finding is that overproduction of cholesterol might cause excessive deposition in xanthoma, arterial walls, endocardium, and heart valves that is so characteristic of HFH. If cholesterol synthesis could be retarded early in life, cholesterol accumutlation in tissues might be reduced.
